L-V. M. is a 42-year-old man with unknown medical history except for obesity and an excessive consumption of alcohol and derived. He has come to our attention for a persistent fever, higher than 38°C, with chills, mainly but not exclusively in the evening, that lasted for more than 3 weeks. It was not associated with specific organ symptoms and in his past and recent medical history there were no clues to suspect a specific etiology, according to the most recent literature.
creases in enzymes of hepatic cytolisis and cholestasis (Table 1) ; serological investigations proved positive exclusively for rheumatoid factor (RF) and antismooth muscle antibodies (ASMA). The fever was responsive to a first antibiotic course with ceftriaxone (7 days) and to a following second antibiotic course with piperacillin-tazobactam (5 days), administered in two previous admissions. In both situations, there was a complete resolution of the fever followed by a new recurrence of the symptoms. The abdominal ultrasonography and abdominal magnetic resonance imaging/magnetic resonance cholangiography showed a picture of hepatic steatosis, without further morphological alterations.
In our division, we confirmed the known defects of hepatic cytolisis and cholestasis; we found a significant increase in C-reactive protein in the absence of leukocytosis and of procalcitonin increase. Lymphocytes immunophenotyping was negative. Regarding autoimmunity, we found a positive low title for RF, lupus anticoagulant and anticardiolipin antibodies. We broadened our serological investigations with the observation of positive low title for Widal Wright reaction. The standard cultures (three sets of blood culture, urine culture, culture of sputum with special search for mycobacterium and oropharyngeal swab) were all negative. A chest X-ray and an echocardiogram were negative for pleuro-parenchymal lesions and for endocardial vegetations or masses. Our final diagnostic test was a liver biopsy.
While waiting for the histological result, we started steroid therapy (dosage 1 mg/kg) in the suspect of an autoimmune disease. We got a full and stable defervescence, but only a partial reduction in hepatic enzymes of cytolisis and cholestasis and in C-reactive protein (Table 1) . After two weeks we got the result of liver biopsy that reported the presence of steatosis with a severe lipogranulomatosis, with the indications to carry out further investigations in the setting of acquired diseases, above all infectious diseases.
We performed additional microbiological tests, in- cluding the specific serological investigations for Q fever (immunofluorescence assay using Coxiella burnetii antigen), which proved a recent infection by C. burnetii. Therefore, therapy with doxycicline was started, with simultaneous tapering and then suspension of steroid therapy. We observed a complete resolution of fever and a full normalization of the hepatic enzymes of cytolisis and cholestasis and of the markers of inflammation ( Table 1 ). The serological test was repeated 4 weeks later with a significant rise (four fold) in antibody titers.
Discussion
The classic fever of unknown origin (FUO) is a diagnostic challenge for the clinician. According to a recent review of the literature, about 25% of the cases of FUO remains without a precise diagnosis. 1 The aforementioned clinical case displays a classic FUO, with the presence of a potential diagnostic clue (the laboratory abnormalities of the liver enzymes) 2 that has induced the application of a target-oriented diagnostic algorithm, as suggested by international literature for the management of FUO, 3 and the execution of a liver biopsy, which in literature has proved to be a good diagnostic yield. 4 In any case, these proposed flow charts do not include the serological investigations of Q fever in the absence of a suggestive medical history, mainly the contact with animals. 1, 4 Nevertheless the implementation of this test is necessary in the presence of other suspicious data.
The biopsy picture showed a nonspecific granulomatous hepatitis. The granulomas, focal accumulation of epithelioid cells (modified macrophages), often associated with other inflammatory cells, are a nonspecific reaction of the immune system to different etiologic agents, systemic or primarily in liver or idiopathic. This finding is present in 2.4-15% of all liver biopsies, with a greater frequency in patients in close examination for FUO. 5 The most frequent causes are sarcoidosis, mycobacterium infections, primary biliary cirrhosis, cancers, drugs-induced damage. 6 The morphology of granuloma is often not specific enough in order to identify the causative agent, but it can help in the differential diagnostic examination, as well as the presence of necrosis, the location within the liver parenchyma and the cellular infiltrate accompanying the granuloma.
In our patient the situation was complicated by the presence of a double granulomatous hepatitis: next to lipogranulomas (histiocytes and macrophages around a core of triglycerides), typical of hepatic steatosis, and compatible with patient's medical history epithelioid granulomas were also present; in the latter, the macrophages differentiate in secretory cells with homogeneous cytoplasm with no inclusion bodies, but with deposition of fibrin and collagen around the granuloma (fibrin-ring granuloma). This ring is rather suggestive but not diagnostic of Q fever because it is also present in many other infectious diseases (leishmaniasis, rickettsia infection, Staphylococcus epidermidis, salmonella, cytomegalovirus, Epstein-Barr virus, hepatitis A virus, mycobacterial infection, typhoid fever, toxoplasmosis); it can also be caused by drugs (allopurinol) or it may be associated with autoimmune diseases (systemic lupus erythematosus, Horton arteritis) or cancers (Hodgkin lymphoma). [7] [8] [9] Therefore the sole examination and morphological description of the granuloma is never sufficient to reach a conclusive diagnosis, for which the combination of clinical and laboratory data is essential.
In the presence of FUO and liver epithelioid granuloma proved at histological examination, the execution of extended serological investigations is necessary and consequential, including those for hepatitis viruses, syphilis, brucella, rickettsia, leishmaniasis and coxiella.
Our patient showed a serological profile compatible with an acute infection by C. burnetii.
C. burnetii is an intracellular bacterium responsible for Q fever, a zoonosis spread all over the world.
The flu-like clinical features of this infection are highly unspecific and make it difficult to suspect and to identify (Table 2) . 10 The incidence is very low and so this infection is considered a rare disease, but given the nonspecific clinical picture there is a heavy bias of underestimation.
In Italy the incidence, influenced by a low clinical suspicion, is very low: 11 in the years 2001 and 2002, respectively only 739 and 769 infections by C. burnetii were reported, while the serological prevalence was found to be 3.8% in general population and 73.4% in groups at risk of infection. From autoimmune hepatitis to Q fever The human infection is usually determined by inhalation of environmental dust contaminated by C. burnetii, which is excreted in milk, urine and feces of infected animals (cattle, sheep and goats) and is shed in high numbers within the amniotic fluids and the placenta during birth or by direct contact with these materials. Tick bites, ingestion of unpasteurized milk or dairy products, human-to-human transmission are rare ways of infection. However all these data were silent in the clinical history of our patient. Similarly, he did not live in a rural area or near a farm. However, the international literature reports cases of infection or outbreaks where there was no clear exposure: 13 in fact infectious elements can persist in the environment for months and they can be carried away by the wind. 10 The infection occurs, in most cases, like a flu syndrome; in 85% of cases, there can be also lung or liver involvement, often only laboratory and not clinical involvement (as in our patient) ( Table 2) .
Therefore, after ruling out the main viral, infectious and immunological causes, a liver involvement should raise the suspicion of infection by C. burnetii, also in the absence of overt risk factors. In our clinical case, there were some confounding factors, such as the antibody positivity for RF, ASMA, antiphospholipid and the positive low title for Widal Wright reaction: the literature reports this cross reactivity in the infection by C. burnetii. 14 According to the latest international recommendations, a compatible clinical presentation, the positive serology and the subsequent serological trend are all necessary to the diagnosis of Q fever. In our clinical case we did not perform the search of DNA by polymerase chain reaction, considered gold standard in literature, but we relied for a correct diagnosis on the execution and correct interpretation of liver biopsy.
Therefore, we have to suspect the infection by C. burnetti and have to perform the serological investigations in presence of FUO and compatible clinical features, even in the absence of work-related risk factors or a clear contact with animals.
After a successful 14-days therapy with doxycycline, the patient is at present in follow up for the assessment of development of chronic Q fever. This follow up is very important because C. burnetii has the ability to persist for long time in the host and in 5% of the patients the disease could become chronic, soon (within 6 weeks) or later (also some years), causing particularly a severe endocarditis (60-70% of all reported cases) and, less frequently, aortic aneurysms and infection of the bone, liver or reproductive organs.
Conclusions
The diagnostic flow chart of FUO should be modified according to the results of investigations in progress, considering also serological exams previously not performed.
The liver biopsy is certainly to be considered in the presence of FUO with increases in liver enzymes, after excluding the main viral, infectious and immunological causes.
The granulomatous hepatitis is a nonspecific histological picture, which must be related to the clinical picture in order to get to a specific etiological diagnosis.
Q fever is an infrequent but expanding infection in Italy, which we must think of as possible responsible of a fever of unknown origin, mostly in the presence of alterations of liver enzymes, even in the absence of suspected history and clear risk factors. 
